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(1) £3J#*ff£*-4NHH(n = l * 1*2) & # U , Jl & M 
^K&^-rsS&fcJ^&t 0^^it (N/Si) >> 
< £ fc0.80T?& S RJ?J|^?fi # 200-500,000 0) 

(2) 

H 

(^^. Ri t R. : 7JU*JV& % 7 JU 

4* x /i/ & . > 0 a 7 ju * jv & 

7 JU * Jl/ 7 5 J & , 7 U - ;!/ 

TSit>$*v5f fe&Wb, 100- 
50, 000© U i/7^Vt7^^-7Xlit H7i/ 



(4) W#J3fI (l)S3*Rtf)i*Sf U f 7 * V IS £ & 

3 . ft BJi © n KB & ?A 03 

* 15 m fifc & y *> 7 if v . *0)S>£?£&tf* 
CD JT] & K M U . H K L < S <t J£ 38 <fc 2X ft 

& $ ^ *r -fe ? $ y * © m m & t utfeeint^ 
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. m<tm*o>mm*mk vx it. ®&au 

V 3 y®3iZ$tmX\t7 1/ * -7%.m$V + 1300 
& , <3)K£fbli&fc7V*-7i: 

0bh&h:* y -c* < . /x#b$ibj # a < , tssn 

a $&<b3#h0§m<bg&<3®£a 
*c y • Oatffcfli&^KW:, £fifcUfc&fb£i» 

«&COa^£<bJi$&Ifc$£<3Kigl,*§Sa:vO 



ft IS! ¥1-138107 (2) 

*fl ,6 W s t co <z> . &fcJi*fflB(t-c**2/y:i 

>S>-<*K (Si(NH) t )x li&jKKfctf fc^fcfctC 
6 o . 

U5#'j!/7lfV Sr800-2000TCC^iR ITS 
Wt«6S*£8Vofi38 (falH65-72(1982^)) tf, COD 

- # . &&K:ltfftT&*j*&*yj/7l*':/ti, 
1921 K Stock (Ber. 54.(1 921 ).p740)3?K J: o T 
^fiKS^tfii), 1983*2 \Z ttSeyferth (Coon.Aa. 
Ceraa.Soc.C-13/14 , (83)]^f l: «fc o t , 

'J f ? tf> & *0l»&Jg*r 6 d £ iz ± y . SJiB&co 
a22afb£$&*S*;frfc&&&Lfc (t5ra«59- 
20781 2-^- ) . 

U /)* L 35c e. • # 0 & » * U v V (0 5fi 



* a k & ^ x it * fprn <d $ £ ti & it tt <o & * 

<3> V* 0 n □ v 5 v l± # & & 31 * £ 5$ v* 

a 3® at* -» fc. £ 
fifcsnfcrfyi/^-yv ttstock^ ^ i± , 

-fSiH,NHH(Ofl}it £ W "f <5n = 7-8<D* y =f ^ - £ 
T £^ #i&T tt*>tt0 * * ?#f*T * y , Seyferth 
3f<B#£Ktt, Stock^ CD y &BiJfc*|ig & 

*T U , Si-H/N-H<0 ^ □ h V Jfc rf#>3.3C0 * -< /I/ # 
&20QX:x1m!&? S A^8iT?3-5H 

/#H^*£i:Kj:y0<b-rafccDT?*y. i>f n 

C9rfy^vtf>C0«£T?*oT*>. # iS JEMb 
bfca<b3i9S^iS^Ofe«iC0Wgg«:4: LTt^)i 



Utll. a/ y 3 v & *a ft , * y * 5 ; * )v 
X is 5 > ffi & # . K K l± tK y ( *J i/ y u 5 V y 
S 09 61-38933^ Soffit 4^2t 

L*Lft#&. ^ y 3 - > ^^t^f«2oor 

Cfc y«tt^^r««^^&«. :«J:^ 
>i ft ft it 3001c >x ± co a & ffi « T ic r » t »fl 

«s^»y. ca&*»AttflgaaffittjKa<(&T 



-32- 



* tc . *»f u * y a # ^ 7 > $ & # it & m 
& (400 «c a t ) a # a & ®j g # ft # -e * n ± . 

*<aife*7ttic£<K®££flie>. IB « ic tfy s/ 5 

ifr t» & 4 ft T , 25c/£tf£CT# »J+# 

(V. S. Cobling et al t "Formation of Ceramic 
Compositions Utilizing Polymer Pyrolysis", p271-285. 
Materials Science Research voll, Emergent Process 
Methods For High- Technology Ceramics edited by R. F. 
Dabis et. ol, Plenun Press N. Y.). 

( S «r) 
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* » «W K «fc ft tt , 511 ?6 Hfl i: L T , 33 *S # £ 
^NHH(n=lifctt2)$r^ U, £ $ jR * K M £ 5 
RMtmrnt <Dfo¥ it (H/SDOfi&U < £ fc0.80T? 
to * »¥J§#?.ft #200-500, 0000 & A sft i; > 5 
tf>ffi£##ifc<K;*ft-5. 
55 2 ^5 0^ t It, 

it 

(5£*, R> , R, : TJU*j\,& % 7 JU 

tr - is 9 u 7 ji/ * juM . 

7 JU * /I/ 7 * y £ . 7iJ-j|/ 

£ , 7 ;u * ;t/ i/ ij ;i/ & ) 

&¥i£#^S# 100- 
50,000 0 *tf 1; £/ 5 if > £ 7 $ > £ JgStt&fff: 



£>#^a #200-500, 000 0 #® # ij i/ v if V 0 8 

igfc#&(KSft*. 

* a #200-500,000 0 'ii/7if >&^3fi5l 

#*bfc:3-r*V^#J#&{&$ft3. 

W^jfc (N/si) #4>& < fc*o.8o?&&j&?J40? 

fi # 200-500, 000 0 VS/51f>£ { &^j£# 

Jfto#«f^^tot©t?fco. 
H 

Ri R. 



ffiftsS^Ri&i/R.ii, *3HJB(^, 7/t/*/i/&, 
7 ;u - ;t/ & . i/ 2 □ 7 ;u * ;i/ g , 7 ;i/ * yi/ 7 5 
7 y -/bfix ii 7 ju *ju u \) jum £ txT . 
7 JU *e j\/ & t. Ltli, * * ;i/ , x ;i/ , 
^nfcfyi/. ^ ^ ^ ;(/ % 7 is tfi& Vf *> 

ft, 7 ;i/^r - t t T it , t' - ;u , 7>j;i/, y 
^^-r~;i/, ^ ir ~ /u # ^ if p, n , 7 

-r v * ;i/ ^9 # & vf t> ft . 7 >u ^ ;i/ u »; ;u ^ t u r 
ii . > * ;i/ v »j . x * ;i/ i/ ij ,i, . y n tr ;i/ i/ »; 
yu, 7*)U*s U ;u, ^ ^ ^yi/ 1/ u r ;i/ ^ «; 
^##tf6ft*. 

4c|6^ 0DJB( *3f y t/ ^ ^ y {i % 100-50, 000 CD 

ffittrfU i / 7-9 l >feSv>H-tft^coiS^^^^^ 

na * ft * . *^^tjs^r»^ i<ii>e,n5g 

* Vl±. fi300- 2000^f i 

u < ^600-14000 U «> 7 if > -e ^ ^ . 
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<D *ftiH#4*ttffllH (#03 60- 145903) 
•SiHaCC t + 2Py ►SiH,Cfi,« 2Py adduct 

• SiKaCfi, - 2Py adduct+ 3NH, — > -iSWtMh +2NH,Cfl+2Py 
© D. Seyferth* (USP 4,397,828) 

• SiH.Cfl« + 3NH, ffl » C fl'» -fSiH.NHfci +2NH.CA 
0) A. Stock (Ber. 54, (1921), P-740) 

- SiJi a Cfl a + 3NH,^-4SiH a NH>K + 2NH,Cft 
® V, M. Scantling. Inorg. Cheo, 1972, 11 

• 2(H,Si),N+ SUU+ C(H,Si),N], SiHi 

© B. J. AyLett (USP 3,318,823) 

• SiH*CA,+ Me»NH ► H.Si(Mf*). + MoaNH • HCfl 

• H a Si(NMei) I + KeNH, — > -foSiflHefci + He a NH+ H, 
(3) D. Seyferth^ (USP 4,482,669) 

• MeSUCAg + SNH, CHiC^i , -{HeSiHNH^ .+ 2WUC4 
© (««B61-89230) 

• MeSiUCfl, + 2Py — > MeSiHCfi, • 2Py adduct 

• HeSiJJCjk • 2Py adduct -f 3NH, -MrteSiUMfo +2Py+2NH«Ca 



ri'jv. t^7i/'v, tr y ? ^ v & 

- ;u . 3 - fcf a y > , t?7'/-;i/ t 2 - fcT 7 :/ U 
LTtt. 

« x - ;u . fil?^^x-r ;u^(Dx-x;i/^^ 

□ □ * ;t/ a . 0 £ <t & & . 7 □ * * ;i/ a . £ <fc x 

d dx5t >^©^ D y v^b^<b*^, x^ 
il/x-ril/. -< y y a fcT JU x — f ;i/ , x ^ ;i/ 7 
;i/x--r/u, ^^»;i/x-x;i/. 1, 2 - $/ * * 
x * > , i/ it * +f > , *J > yi/ i/ # * -y- > , x h 
?t.HD79>. xh^tKn^^v^Ox-f- 

;i//<>3i>. 9 y * << v <^~f 9 v * * 0 9 > „ 
-f v * 0 9 > . J/ * a * > * v . > ;i/ v * a ^ 
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7*:/fcft&tt&ttTT7V*x7XttfcK5£> 

W ^ ) c (B » , ifi&ttsfefffcW:. JR 

tfJMcifi&tt<fc£&. * tf . S53«7*:/*l*. 

^>^& d CD J: 3 * 

^u^>>&<fc%5Siigij. » * t < tt2omsgpj^ 
J: t» & * . 8 & <t £ & a & #n ft a* z n «t y ^ # 

& ffl T 3 S . :0i^j:t.0i:Ltt±, 05 . 
h 'J > f ^7 5 V . ^>f;bif;i/7?y. x 
f;Mf/i/7?>&r;hiji^;i/7?>^©hij 

y 9 v . */ 9 u * v > . ^^;i/i/^n^*^>, 
^vif;/. xf yi//<y tf> 

? v v o)m&#&is.it 0.1-50 #*u< 

t±l-12ffifl%T7&S. 

t^ii/^l&ti J: 1 tc^-S. JRjCia^ti, -78 
-30or. ft * u < ti-40-iaox: v t> y , -e- *v J: 

j:ys;oiaiffTM±ffi«fi^srt?^jfii^r^ry;us: 

i^e;i/ (¥J9*/i>) tc^-r -s ^;uit r , 0.01*5.0. 
ft * u < i±o.5~3.o<o*gia-e& y , -e*v«ky(ftv> 

^iiLTtt, ^^tWffiffl^pIfig^Ai^. ^f*b 
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< i* . 7 > * - 7 , tK7i/'vxiU«ol07? 

V^*»6*S*att#BB«*, ft & & 38 . ttBT 

£#2B&tf{£ffl;**,3. * SB B£ K £ S ffrf £ H 
j£ K iS t> X it , ffi($f07v^-rxttt K7*^y 

c: t # -e s a . ft £ . & & & n a » m & jg( # <z> 
a as , m m -r s 7 > * - 7 * fc »* t k 5 v > w m 

U S P> Z v * tt m Ml £ £ J£ U f$L ft Z tfS & ft ck y & 
# r- * a • 

vtf>#^fftiSn<fc^>T. 7>*^7&i/t: 

K 5 i/* y <D v> -f ^ £ t& & A> K J: o T I* ft -5 . & # 
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* * w jc e ^ r • VL&&mMzm\,>xmm*jz 

&y 3 a T- K d$ no « # u x m a 

I E £ & ( # £ £ tt ) »jKt8ftt*cti:J:o 

fflv>£*^H, ftffiUfcJa&f£fb£4&<&^$gffc£ 
i:^«ttttffl«aJARi:^'&ft4»«tfilfifc8B!axS 

fct6:u^*a, # ft &8 # i> t # f? * »j 



a * Jft <b * * . 3 s # E J£ <b * jR . ^ □ V v <b & ib 
* IS E £ £ * a? 5/ 7 if > 7 V * - 7 X 

(1) mTSa-ffi^C I )K£<oT . R lf R,tf#K*T« 

H Ri R, 

2 -Si-N- + H(NH)n H -> -Si-N- + 2H, 
Rt R, (N-H)n 
-Si-N- 
L R* 

(2) ffi I >IC*HTR, . R,<D-# 
( i )R. 7* 



3-Si-N- ♦ 



3-Si-N- ♦ ZH(NH)nH 

H i 



H R s 
-Si-N- 
(N-H)n 

TT • 

(Lh)S 

-Si-N- 
i 

Ri 



♦ 4H, 



(ii )R, #7fC9$?0>#<£ 



H 

3-Si-N- ♦ H(NH)nH 



-N- 



-Si- 



-Si-N- ♦ 3H, 

(Af-H)n 

-Si-N- 
I I 
R* H 



(3) mtt-ML&i I )K#^TR, , R, /i^^tKjHM 

H il 
I I 
-Si-N- 

II II H | 

3-Si-N- ♦ H(NII)nH ► -Si-N- ♦ 3H, 

H (N-H)n 



H 



rfh 



**;i?«;i/5-»f>i:7V*-7:Kl*fc h'7i/Vt 5: 
(NH)„ ■<n = l*fel*2)*»aA* *i. 
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(i) g&j&^Kis^-r *&j&jfc*cD&^#*®an-r 

a . *«ii«)iSt^yj/7il'yli, ffir K 0 * 5 K 

aS«&*OT. -*NHh*(n=lXtt2)*3f U < # 

©•efty. - 0&«isk£^ < aa/a^osi^ # 
m -r a . •; v ^ * &ftii(**c 
&£-r aa&jsc* * a t <r> jt (n/su it. 

#J*.tf. t K □ # ij i/ 7 if >t (±0.60-0,75. 

>f /l/t Ka i/5if>T?l±(}.90-0.97, n-**;u 
f ttO.67-1.50. N-(hUxf/I/!/lj^) 

7 U ^l/^ v * > T tt 0.55-0. 70*? «fc t/N-( J/ - ;* 
7 5 J)*S0 n^^S^I/i/^+fvCte 1.1-2.0, 7 
x=A'4fUS'94've 0. 85-0. 964) 95 H T ft * 

N/Sijfcl*. 0.80^±, 0.98#±, 1.6 

JK±. 0.87#±, 2.2JBU:JS <fc tf0.98JBl± i: y , 



55B3¥1-138107(6) 

ft *r y v v «f v f ju it & 6 # o |g ® , t 

ifiHttt2.5J^T. L < W:2.0jaT"eft *. 

(2) »¥J3#*S*5iai** 200-500, OOOT ft * . 
#&s;j0Bfc@;tfys/5+f:/U:* tftSB0>«fc3i;:»¥ 
100-50,000 0 # V i/7if>iiafiHT 

S . y f 5 -»f v <B # 

*S<fcyt>iflJra£ftfcfcc7>i:fc*. -fflWtctt, 

#^■3200-500, 000. #*L<te. 1500- 10000 

*«B^*I^U^7lfVtt, # * « & ft K I* 
HflE^3»»4lL, f* 'J ^ 5 if > i: E »'J 

iS w «> tc . *8^(&afcR;tfy m 



Seyferth*tf»£ LfeMttt' ? 
+f>l*. Si-H/N-H O^D h >it 7&^3.3CO^ Y ;i/ 

tttttt-e&y. *&2oox:T?j!nj*&-f * g&-e3-5 

*l&l8<D3tEjtfyj'7-»f:/t;fc, 200~ 
500000#^fi I, T -<NH)„(n*l * 

fctt2) b < £5R0*fcJ£3&JK(**<BJt; 
(N/Si)tt0.8«i;-Cft »J . * fcl#^*CDSiH,&0 

0«7jfyi/ : 7^>cD2^^±m©An 
u . *iB^<02ac^7jfy5/ 
7 -y ^ ^ X5C » yi/5tf>tcjfcLT<fcy#<0a 

£ £ T 1* , 0! *l* . 

-N-Si-N-R, 

111 Tf 

Ri-Si-H H-Si^ + -Si-N-Si-N- 

d-JJ-R. «. U A. 




R* -N-Si-N-R, 

L I f 

-Si-N-Si-N- 
I I I I 
Ri Ra R x Rj 

^^^co^RTjfyj/^ifvcott^^iiiiiJt. #i 

. MlNMR*** h^fflfcfc * *J 19 £ ft * (SiH.) 
/(SiH.)C(SiH,): 8 4.8tCfe^4Si-H^i»C7)ffi«S X 
1/2. (SiH 3 ): 8 4.4 *? W- aSi-H^PacOffi«[ X 1/3) 

(SiH t )/(SiH a )ifctt. *^(**«1) 
-C 1*5.0-8.2. Seyferth&(^«W2)-C tt 8. 5- 13.0 
&^Stockffi(^#05 5)^ ttl4.0-19.0CD«5H *C ft 

y, l^iF-tf ©sxH,^«i«tt-t n-r*v3-io. o-i*? 
<ki/o-iflB-cft$^, cn^c^^JUicoefcK&tfS 

Ufc©^, (SiH,/SiH,)^l±-t ft,**, 2.5-4.8. 
4.5-7.0&^5.5-10.0i: 6 nfcffi 4: 3i y . ^ 
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K li I # ^ ff 1 CO S i H > CO 43 & fij #0 $ Jl 6 • 

#&BB(3ekft;tfys/7tf:/tt. S3 & co t # * 

j^^-eNHhn (n = l$ fcttZ) £ *| L 6 , CO 

>»tt*&8*fc«:ftft* LfcffldclB^aett, ft & 

ft 5fc CO # i J s/ 5 If V CD $ £ . ftttti^jK. * <n 

Z<7) t>a\t®&\ZXmT&-D fctf. * & HJJ ft £ 
*«;j/7lf>ttrC!)J:5 4«|liHfw«&^. ft o 

r. j/^tfvott^. a # m £ <* £ l 

T CO & & ^ * fig L 3? L < SSlT^-a CO 

* % eg & ^ x , Htf ss esr & * y 2/ 5 y > * m n 
it. mr « ^ <b tK » . 
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y :/ <b x * > , ^ayy<b^>if>^05AD^v 
fbJBfb**, US )l£ $ x - r- ;u . fiSS3:£x--r;t/gr 
©x-^^ai^ffilfl-e**. # * u v ft ft it . £ 
<b > u v , £ n n * a , Q 4S <b J% 9R . 7 □ * 
*il/A, iSfbx^UV, ISIbifUf V. h »J 2 
□ □ x £ v , f-K7^DDx^y«5fcO/>ny>fb 
&fb # # ■ x^;i/x-r;i/. YV^ni^;i/x-f 
;i/ , if ii/^f /n-f/l/, 7 * ju x — -5r ;t/ , 1 , 
2-2/^*^x41 y % * 
* > • ?hnh'D77>, f h7th'nl^7> 
^ (0 x — -r ;u 18! , ^v*:/^**;/. 'M * 7 

^fiK^^, ^7 9 > . rM^^V, 
is 0 9 V * 4 V it 9 9 y . i/ 9 a 1 y 9 y , > 
;t/i/^D/<V^V. f £ D *\ # 5/ „ * * )\/ is 9 

a >\ * -fr :/ , h;i/x>, * 2/ u v , x 

fyu^:/tfv^co#<brt&^-cfc6. 

*CD8*#J£<£/fl-f IMfSttXaKUi/ 



tCcfcytt3Rtttf<fc<&**e>KiaiR3ft, * ■* 

S^^. * co 

«ia»c«fcoT»**tf. a - r -f > ^ /» * & ffl tt 

It 10-50® &* CO $5 OH -Cig^f 6lU't?S5. 

&Xlc£U?8i!»**ttffl*4ll*.'C*J: 

a-r, ^*a*tt«&fcraBMbtojR««tt*ft 
vittAKnsd*. a^ba3R^©i^»<b*jR«««© 

x 9 a , km. «*0&jR»3K«>»flii**rflg-ea 

5 . 2£K3ft^fl]C0$£#L<j£'<fttf* * -< rd? 
B £ . y * a 7 *f h . <r 4 m±l£ kCtoi/ V 

£t&te'£j&is v * a * v -r 4 b . m # . f» 5 . 
nnhto, 7 x * * s . w m * ;u f $ 

5fe • ^7X^. # £ ti 7 x . #5*71/-?, 
ft#S*J$9^;tf9X{*:ffl<b*-*3R, £ fb * * 
31. 3<br )V 5 - -> A. «lt7ii/;in, 3Hb 



j^Yb^^v^^^ffi^btt^Ma^t^ia^^i/^ 

A:«<b3£*9. r;b^7-. v {f * i/ r , m<t* 9 

a % rfiilib^'jyfy, - a <b ^ y 9 x r> > . » 
fbJK*5»*Oflll*«l1«|:7;i/5x^A. ^D>X, 

- ^ 7 7 y ^ , ^^«J^3ft, 

* s v> i t # m * u ^ . *fc3fe#/W0jfcAnfiti* 
/-j? y ^ 5 -»f viifiit^n^ u . o.o5tBflgu-ioma 

gRco^lfflT^ y , u v^/iaSt±0.2ffiS 
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y 0 &<Z> &fi K zj - -r -f 1/ 9 $ ti S . =J - -r w > 

srtOTco&tf^atu-ci*. as # co & # # a . 

iatc<kor^35cs #o.5-ior/# co ta* a*ft # a 
^^-eioor-iooo*c<o«5EB<ojaa-e»fi8-r # 

* L/V>^fifeS J Ktt2001C-500 , CCO«aifl|"efe-S. & 
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£ft- ftt<txtt*n^«f4»!flia-c&^tfsi-0j«^ 
Mi »C i8 R -T 6:t ^Td4, 

£ 6 . 

yt/^ifVfcftaSi&DL, £ £ 

a* * . & K y */ 5 * v w: % a? d e> #j 

(7>f*a!)fc it ^.^ffltetio, **9y-i*j& 

»Jfl**v*tt*9y-lft#flfcfcLfcj&JtfcX5 
y - ft * . ft k: , ^iffiiiurtt, £ ^ :/ 1/ A 



as . v - h a ♦ #ii*fcft*<&A^y - 

gJTrfiJ IB # # L > * 3d # » » t , 

^i§ffl^<>rv^«-i:tr^fflu, & * na ft a ra k 
«r ^ c M # u ft n & m a & m & n na it ft n y u 
ttJ8£ftsi,N 4 <a«tftagscK^yj/5+fvtt, & 

#ftR* 5 lilOOOA #T t ffi«)T/J\ S ft IS 
* «& . &f&&to®m £ IT <& & »J ft Jft * • 

JH±e Hr40or J: y m * u . tfjisoo-c 

^7l7t5. fifrK. Si,N«, SiCft 4T 



*. 1700 tcjkj: t v> d »&ttn^^*>nr £ rf, 
*%hic£ n«i3oo-isoox:gjKr', Jt4Stt&s& 

««w»owtt, afcjc. iinxttft 

^iisft < * c: t ^Bjffir to z . 

- a . t3&^©*7"L/-k ; 5$2/^,-jfy-7 — a & y % 
S^JKft3>ha-;i/^sc:i:tcJ;y, fli/Wco.K 

U-^fi!lltX7'J-fi!ijKtS^. &*v>l±z 

y-*»6i«^RiftiS58$-ttT3att»fe^fijiL 
- « u r • y u x & ft & jfl -r a tt> tc i* , ^ 
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& a ig&ta t-t fttf «k n . cicoas. #ft* 

Hacfc ^7 y <kft 

* & • * % m x i* , esc k * y u =? v y & m m k 

fcflJfcUTtt. flSJB/fi*$<t*^. ^S35S^<b7K 

* $ > , a V :/ <b x £ > , Aay>^^vtf> 
^©/>Dy>fb^^7Ki, AS Afr £ x - T JV . AS 353 



$ 0 v> m ft l± . Jg ffc > ^ 1/ > . 9 n n *;i/A, ES 
E {b $ $ . 7 □ * * ;t/ A . & fb x ^ i/ v , & fb x 
f ijr>, hy^onx*;/. fh^^aax* 
v^o^ay^bJBMbTK^. x * /I/ x - r ;i> , >f 



V "7* a X 




x 


f ;i/ 7* f ;i/ x - f yi^ . 




1 2- 


J/ # 


# x £ :/ . 2/7j"4f-v-v 


S ~ JV S si 


"TV.*' 


» y 




v t: K o t*7 




X — 




V *S % "\ s x 


4r "9" ^ 




r ;i/ ^ V ^ > ~f 6* is 




. 7)* £ 




. 4 V * 0 9 > . i^^n 




7^71/ *> 


? P 


i/ ^ □ A 4r If 


> . ^ t*- ;i/ -> 


? a 




h;i/x> 


* £/ U :/ . x 






>3?<B0Hb*9R3?t? & * 


t!J & ft -fe 








'J^7ifyS: 


t7 ? 




Xftl, ^75*^XfiK 




Ki: 






* tett # x . 


iS 7C 


a * 




6 as tf n a c> 


ft < t 


* i? 


s * e» tt z> nw -r?6oo 



ad ^ w u r * rii u ^ a w * «* iooo a ^ t © 
ijv-turtfyj'^tfv&iafto, ^•o^j^ic 

^r«ilSS:WU35:t^U 7 f > iSIRt 5 C i: t 

cs» *) 

&> T ♦ * 15 m ^) ej? ^ y u v *? > 0 /a ft #1 & xfi 

© % ft # y ^ 5 if y tt , & m fiJt oj m X- & y . 
^^brs(b^r-r?s^-5v>tta<b^-r^^^iz7 

X j£ j» «e r Jfc *> ^ , ja?ffl*»«i5fi«^ra< - E5t^tt. 



© i»!K^'J'>7^>tt, -t0S^^4»tC7>^& 

£ £ tt # r^j ± u , a ir ^ tfi m S U , ^ ± iff 

(3) CJf ft 'J ^ If > tt . ^( W # y i/ 5 -v 1 > K it 

« x $fi m m m • # * a # flaw -T * & a . a ra tt ^ 
(pi ± l > 1* & -c -r ^> ^ ix it # "ex rm t * * . 

(S) ejfft^yi/^^V^^/ftiJt^^^Lft^fe^ 
g? & tt Ifil ± t . mS2^fef5KfJ{*^ 

^ ^ m v & z . 

b X#£X & Z> . 

<2> K^^ft«Xfe^.Hia*ft^i^«)^5!!a^^^ 
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<h> *<*&co£Atf*i*fca>&&ffij£&c!>ir5 

$ v*ACD«<K#lSlJb-fa. 
(38 Mr 09) 

&mto i 

:/490mflSrAft, £ ft & * # U fc . ftK£??nn 

(SiH.Ca.^C.H.N) Lfc. 

«*«r5iUT«f«bfcT>*i7 51.0«ti**a 
A/ £ . 



Lfc. fcfci?*nDS/*:/48.6gfcAli;tfc. ceo 

A&&£t&S#&saufc<B"C. *fAffi&£l$*fc 
n X ffl 32 S Bfr n « . 

-3 640-C & -p fc . 

K 7 *r r -r a - * * y -;i/jS-e#af u fc. * k 
m#U*:tf6*SJ!Kj*^7U7'3 >44.2g£ i: 0) 

ig £ *f a * o ? i* * & a, £ . 



91 ■ ¥1-138107 (10) 

ifflUT. *8?850mtt &t§fc. Ifttt5ia*6tttt* 
0.102f A«W 6 ft . 

»6ftfc*ey v - i*gpck <* u 

88£Ufc£c:6, sso-e&ofc. c a y 

^-aiRCSSftijftiBOA^? : 
2/ 1/ v ;*ju t K n /f ij i/ 7 If > (0 »&:10.2g/fi) 

taw-r**, tttt (o- 1 ) 3350 (jifrttattx 

#»JR f = 0.557 fl g" 1 an" 1 ) & 11 75 <0 NH & rS < 
; 2170( i =3.14) <BSiHk:&-3 < briu ; 1020 
-820(0 SiH& tfSiNSi*C&-* < ©1ft & 55* T C 
Hf&Sftfc, * £ r e> 7* i; v - 0 & HHHH(;f □ h v 

A'* 0 h 7V(60MHi , fS^CDC4,/S«S 
TMS) V^-f ft W/ZCV^ItR & 

a*LT^*Ci:#flS22£ftfc # BP*>84.8&t/4.4 
(br, SiH) ; l.5(br.NH)<0®lfctf&22;*ftfc. 

BP ♦ ^^Wl7jRlfcraoD77Xaj:j|UaL 
fctt&i'"* n n * * vsoOnaS: Aft, c: ft & ft # 

3t#fffl ^IT-C 5 L/ X 6 tt820mft & # f- . 

& * ft . #&ftfc#y^-C0J8¥^#*fiH:> 
gpck «fc y U Ac £ d <5 1100 7? & o fc . 
###14 

F*3^!Sl0CDraoP77A3tC^A0kt^^^, 

300 nfl £ * ;b i7 ? D a J/ 5 > 24. 3g (0.211 
■ofl)$:Aft. tK^U^. HLW I, tjttf bfrtitib-f h 

- 7l8.1g(1.06aofl) & ^fti&A/fc*. 

l90««cS:8.81g^fe. r CD^fiSl«JCOK^^>>^ 
IIIGPCKJ: UifflSLfstli. 380T ib r> tz . 
5 
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I* tztfcflk^ y ^4 50mfi ft Aft, C ft ft * # U /=. . 
ft K 2 D n 2/ 7 V 40 . 6g ft in . d 0 tf? # ft 

* u , iH # l ft 0 6 . #*ftthyn»*j; 

t/fiftt^^ & ft b T«« b 7 - 7 42.0g& 
ft* 0&£#* bTrfc * 

r n ft ft Mr** & • 

fitjca^ttft##«ifcra»u:»3i-rat«6tt 

ii&tf^ iu t K □ /f 'J ^ 7 f > 5.2g*§ 15 

& ft # y v - ® k ¥ # * a ttGPc k * y jw je 

6 320T $ o . 

xa/i/A*-7-, ^a^-avfvf-tSIB 

4 00 mfi &*CJ CO # & (J.An.Chem.Soc, . Vol. 67, 1813 
(1945)) K * U f&fc. 7'J;i/^^DDi/7>64.5g 
ftAft, ffi#bfc. IT^niC, r2*O0:fr*a 



»IUI ¥1-138107 (11) 

(J.Am.Chem.Soc.vol 70 , 435 ( 1948) ) IC <fc U Wfc h 
* yi/v>42.5Ki:$£j*Kv-lfv50Ba 

ft a ft & • h'Jifii/7$;j/5y(OX>^v|» 
tt&7y;«/^^ons/7>«^vtfv»ttu:J»T 
b fc. iff T * T . ffi # b ft £ * ^ ;u a T fla 

ttaaurjRjCftffjfeofc. 

£JS**7&, jKJfcfc£ttftifi<fc#B b, ft*** 

iifli&b-c, a««E68o«aftt5fc. ttjft^y«tt&Rft 

< ttt{*tttON-(h 'J x * ;u i/ iJjl/)7'J/l/J/7if 
^ ftUQ.2gW 6> ft fc. »6ftfctfyv-«>R¥J$ 
#^fittGPCk: «fc y W£ L Jfc £ d 6 360T? & tz. 
7 

S/^o/s*i/;i/^avW K <fc »J b fc 9 y - 

* -/u&C&62.0gft h y □ □ £> ^ > nog tc r> 
<Ufca*l/ft. * n ^ 

* t/ ;l/ 2/ ? □ a 7 > tfi6.4gf£ £ ft . ##0!l6 

✓\ * i/ £ a O2/7>12.0gi:$£&><:/-£:/4 20 
m2fcAft«t#Ufc. WT*-5fcK:l,l-5>**;i/fc 



K 7 f" Vl5.6g£ > "bf V40«fi ft A ft . 1,1 

-V * * )\j t \* v i? y ft'iy-V vmWLk's 9 u 

* y ju is 2 a a y ? y <7) * y V y m iz m~F V tz • 

iW T ** 7 » . 3ft-CB#Lfctf&jRjt&ftf7ofc. 

H&)t47&. SJCS^tt ft iS^^JB b . ft*** 
^-tfvftffibTftfrbfcfc, EKSa^H^TT? 

m&^x. tit «t730mfl ft »tt j; y ma ft m 
< t fa t* n- ( > 7* ;u r * / ) 2 o 's * v ;t/ 2/ 
7 if v ^3.2g» e> ft fe. »6ftfcaffyT-oj«[jp 
^^^fittGPctc «k y ag^ u a ^5390-c ^ o fc. 

8 

f ft *> 5 • #^ff9lT?mbf:0OP77X3»;Jljl 
« b tzfttik h ;i/X VSOOmfl ft A ft ♦ £ftft*#b 

Ac . ft k . 7 x - ;i/ i/* □ a y 3 y 52. u ft Jdn ^_ 
fc. cwm^ft^^u. m # u ft # 6 , 7KiSft<b^ 
h y ^A^fc<k^nn4^^ftjsu-cwau^r> 

^^T3O.Ogfta3fli:0jg^^Xi: LT^^iiA/ 
ti . 

ztom&to *&m wi z t toft 



-7 x - y ^> ^ if v #6.8 B ^ ft tz. ti?e.ftfc 
y v - 0 » ¥ ^ t> ^ ia t*cpc <fc y ^ u i: 

i 6 380*? tb o . 

^^^i-?^e>ftfc^;i/t h'D^yv-^ifvc!) 
tr y *J y m m (^utKnrfy^^ifveoffljK. 

5.041BM%) lOOmfl ft f^«|ft300«ftCO Wl&fiLfc® ® 
CAft. ^» U fzM* 7 y * - 7 2.8g(0.165mofi) 

bto?cx®mftvioox:v*i%mxt & u ft *< zbug 

fttrft^fe- w<z).fl{l^:fi0^«i:^^^ bfe. £ # 

tj?j^-em?jtti.2kg/di u tz. KUKftwrn. 

$£flfto-^ U > 200mfl ft AflX , ffi^3*5wnHg, aft 
50~701C-Ci3& ft B^V> fc £ C 6. 5.22g(Oa^^ 

K a 7 9 v , fna^;i/A*;^i/-e(0{t&CD^<ay?r 

i^Km^^ia^^K^i^^^Si-t. GPClCiy 
ffl?^ U i: d -53810-C? ^ tz . -e<0IR^^ 
f o~*2/UV)tf)#rr<Dlg&. 
(an* 1 ) 3350 i3 A 11 75 0 NH K ^ "J < % & ; 2170 0 



—41- 



SiHC£-3<&& J 1020~820 COSiH# <fc tfSiNSiK 

ffi&£##5|i;C0 1 HNMR*'< ? (CDCft,,TMS) & 

S . f &fc>t> * 4.8(br, SiH,), «4.4(br, SiH,), 
5 l.5(br,NH)flD«lR7!>^a!l$nfc, (S iH, ) / (SiH, ) 
= 4.1T to -o fc. 
2 

& # 09 l T? ft £ ft fc "* ;p t: K d /f 'i 7 if > o 
U > W * ( ^ ;i/ K a y i/ ? *f > <0 i» J& , 

10. fit % ) 80«nfi £ rt8«3OOinfl0&JjE JEjfc&iR 
K A ft , «SLfcft*7:/^-74.1g:&j!)D;U 

ok. ZCDIBJ;*J^&<*tf&£Ufctf, 1S*V u 
■7 b # =7 7 4 - (GC) H S K * U . - <0 ft # tt * ft 
Tifcofc. JEJfc^&KfcM* J;IMi0.8ks/ci* 

£Tff2S^#:©*<0»¥IS#^fitt. GPC t J: U 



8H¥ 1-138107 (12) 

Mfe^tzt £* 2290T?;fco fc. 

&;fc<O l HNMRX * * h Jl/ K * U , (SiH,)/(SiH,)ifc 

rr # * i* 9c cd iis y ? t> o . ( m & % ) 

Si : 59.9 , N : 28.0 , 0:1.42 , C : 3.55 , 
H : 5.21 

ft* ft # # ;i> k Katfyi/^tf:/ 
fey, £&, Sftft&T-e 1 &#«K£v*T 
fc. ^0IRX^^h;U, 1 HNHR 7s 9 h /I/ , # ¥ 

£fl&03 3 

&flStf*i^t9oftfc&ft'</i/t: K n * y j/ ? * 
>&£ft*^iooot:*^#a&/nor/#^jto& 

AS }# £ ft . 
fcK, c o s # & s e> K3ft* -C 1500-C $ t? # 



2 6 =20.5' K a -Si, N 4 <0 ( 101) 0 fir » , 2 e =22.9* K 
a-Si,N 4 £ a-Si,N 4 CO(il0)[5]#T«. 2 0 =26.4* tC 
a -Si,N« CO (200) (Hl#rJ» , 2 0 =30.9' iC a -Si,N 4 C0 
(201)@#r&,2 0 =31.7* K a -Si, N 4 <0 (002) 0 #f ft , 
26=34.5' K a-Si,N 4 <D(102)®tff«. 2 0 =35. 2* 
K a -Si,N 4 0 (210) @#r & , 2 0 =38.8* K a -Si,N 4 
CD (211) M ffi Vk , 2 0 =39.4' K a -Si,N 4 C0(ll2) 
0 flf -<ft , 2 0 = 40 . I' \Z a -Si,N 4 CO (300) S ft ft , 
2 0 =41.8' K a -Si,N«(0 (20 2) @ flf ft , 2 0 =43.4' 
K a-Si,N,<0(3Ol)lsI#?*&, 2 0 =45.9' £ a-Si,N« 
CD (220) 0#r« , 2 0 =48. 2* K a -Si, N 4 0 (21 2) 0 
KM, 2 0 =48. 8' a-Si,N 4 0(31O)0»f« l S£ 
2 0 =23. 3" tC ^ -Si,N 4 CO (110) i» f 2 0 =26.9' 
VC P -Si,N 4 CO (200) [5J#T» , 2 0 =33.6' K ^ -Si,N 4 
(0 (101) mrf «, 2 0 =36.0' j? -Si,N,CD (210)(fil$f 
« f 2 0 =41.4" ^ p -Si,N 4 <0 (201)lEl»T]« t 2 0 = 
49.9* \Z P -Si,N 4 CO (310) @ #f , 2 0 =28.4' tC Si 
<B(lll)lE!*/rJ», 2 0 =47.3' HSi<O(220)lHl#f|H^ 



Si : 58.1 , N : 36.7 , 0 : 1.42 , C : 1.45 
V tb r> . 

^^Wi-etJ>^ftfc^;i/t K a aK y u v *f v co 
ei;«>'v-o-*i/u>s^a« ( ^ ;u t K a 7t? y 

^ 5 * V CO , 5.64fflS? t fcT y ^50^^35,0 
-*t/Ui/50ffift55)100inC$:^^^300ttacOi^JEJ5t 

*«»riZ0*C-e3F^iai«#U«!*^JRl6fttf«i-a 

^■flttGPCk: <fc y EH^ U t d -5 4080 T? & ^> fc. 
5 - 7 

ju t K n v V v (^e yt/ it;)) & ffl fe^^ tt, £ 
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3.87mS%)9OmflSr^^f53OOmfl0i^HS^?fSStC 

An. tff a u 7 v * - r 2.ogm?LX®m& 

# ±|M*1.2kjc/a*-t? -3 fc. §£ifeflli:iaj#Hciff 

P>-itz. * ®»¥J$£*«ttGPCK * y sass «: u 

3 270T? £ o . d (0 # & # U ^ 

vtfvtt. -t CO 1 HNHR X ^ h As IC £ U • (SiH,)/ 
(SiH, ) = 5.81? feo fc, 
9 

###li-TM9e.ftfc^/i/fc k a ij j/ 7 if > © 
^ 'J i> > J3 « KD#i;i/7*>©a«, 

An. ?K ?8 T ft 35 b ft * t K 5 > & tK & 
i . 5 ma & An pl •. & Ad r a £ *> k & <?> is £ 



i 



ft 


K & & 

■ i i 

ca ti *n 


m 

1 


3610 
1350 
1690 




0.933 
0.484 
0.375 


ifv <•— • 

* a 
□ 

96 

AJ G 


•a* co 

■— • CTJ CNI 

irt o to 




A A ^ 

n 1 1 
^. jl ty 


$ 
m 


LQ C£3 l> 



GPCH«fc 56901? fco • 

^* 4.56S&%) 
100m A Zte®fR2Q0m ft <& jft JE £ Jfc # EMC Atl, *i? 

■c-e3i#ra«# t*tf6fitf^fc. carta* ft 

(Dftft'tf fc£ b f- . £j£ntI&'Ci£;/J l*0.7ks/aJ_t 
#ff;!?y^5tfveD&ftfe=fAiKra{fc*®fc. * 

0) $ sp «0 # ^ fit liGPC K £ Uin^bfct £ <5 , 
1350-C P> o fc . 

# ^ w 4 it * y Ttf y > f - ;i/ ^ -9* y © tr y ^ > 

y >t v -9 1 > C0 ajffi,4.50^^$)35infl 

& rt»ffl300. a <7)®J£ELfcft®i\Z Aft, fit 35 b fc 
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MKT V^-7I.7g SrflU*. &H1&TM401CT 3 
fl?lffltt#l/fe#6JKiC&l7ft-ife. c: <0 fHJ & # CO 
ft£ * i: tf> * *i, £#mr&-e£7J l*0.4kg/crfJi 
H-Ufc. l £ fB|«k:^«t fe^ffiS^ It, 

»¥i$#*Sl*GPCu: <fc u L fc s a . 600-c 

£Jfettl2 

^ i/' > ?8 ft * t K n y i/ 7 If > CO ffi « . 
6.16ffiS$)100m fl £ F*J #*S300m C <& ft £ JK g 23 
iCAn. fifS? L 7 v ^ - 7 2.IgJ!jD*T £EB 

^ t?ioot:-eBii$raiia^ t >fc ^ ^ s^? S: t7 o . c 

0Rg*fteofc#tf&£bfc. H # ffir & ic a £t 

■pfc. -t <3#¥J$#*fiteGPCK J: y fflj^ u t 
> \% . *fc CO 1 HNMR 7s £ h;i/lC J; y (SiH a )/(SiH,) 



ftfSJ¥l-l38l07(14) 

3SUK0I13 

tt&o- ^ J/ 1/ V izmm U . 78ffifi % CO&K*^ 
&«S0914 

^^^16^ <* y t9fcN-( h u y ;u)7 y 

;i/ i/ v *f y co \< y f* > © W (N- ( h y x ;u */ y ju) 

T V JUi/ v V y <Z>&&. 5.64SftS)100m A £ & 
gf300a a COfiffiE£j£#& K Aft, «f $2 U M * T 
>^-70.8g&An^, ^K^T100*C-e5Bf Rfiffitf 
b^^^HJCC^-tirfe. C COfffl^S 38 
fc- SJSffir&Tffi* It0.9kg/a4 J:# L . £ ft ffl 

>CO&ft£:f AttKI«£**Sfc. * <02*¥i$7>*;fi 
ti gpc tc <fc y S5 ^ L ^ i: d 5 , 940T;fc-pfc. 

^teflis 



£ # en k <fc y $ fc > n- ( v * r ju r * j ) y o 
u ^ * > JU y *7 *T y CO fcT y y & tt (N- ( V * f- ;u 

75 ,/)J/!7DA*i/;i/i/7f 4.12m 
a^JlOOmft&^^StSOOmfiCO^ffi^^^^tCAn. 

C0^(^^%dfeUfe. iR^f|fr^T£E^tt0.8kg/ai± 

-tcO^^i^^^fiJiGPCtc.fcyfflSSUfci:^*- 
1080T & -z> tz . 

mi&M2v® e^fe«i^;i/t k a # y i/ 9 * 

> & 7 >^-7(50«:«tS5)i:a3!5(50«c^J)cO^^ 
3?{ffl5l^-C 1450ri-C^ia^ffil0r/^-PADiRi b . 

87.2&S«C0IIX#-C#fc. »&*lfet7 5 y 
CO^SfCXilSilpUff jgj^ &fro ^ w o-Si,N 4 , 

^JS^17 



^2«i«4-e^ e, n fe2jc^^;i/ 1 k a # y ^ ^ 

> $:*58ff -C 1500-C * TSr/^T?^!^ U, 15001C 
-C5B$finttfilc-r5Ci:t?^^o&ia^S:85.4ffiii2 

1 8 

^jg^io-p^ ^nfeejcKTtfyt/v-tfvs:^^^ 

(3-4«mHg)t?. 1600X:* 7?3t;/^-C^jRl L . 1600 

< c-c?6n#ra^^-r5ri:'e/a^o&H«c^77.3ii 
&$<»to*v® e. nfc. ^^^ife-t^ ? 5/ xco 

^ JSfi^l9 

^^^8tc«ty^fc, 7ir;i/^iji/7^>0 

t: y i? > m « ( y x - ;i/ >jr y j/7f voag, 

6.04SS2)100o a &^3tft300a£ CO ^ flE 3 JB 
i:Aft, fifaL/fe*S*7>^e-70.6g&Aflit, a? 
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£ i: c: 5 . 1090-e & o A- . 

ft 3 ft (¥^&^&JfolO * 2 a v) & jsJUjn U , 
i/7^V30Sl!J. * ;t/ h * i* \s wotsasai/^ 

&&(7OnfflX3Oi nD XlBint)0£ffiK*:7b-KT& 

jJ8£*9fc. ttlKattfifi *»-2fc*-r . 

-<) #8i:fcflaSl&T*7v*. & 83 . * CD ffi & 

flg 0 & A & S3 * * . 
n) $G5lJig&:JIS K5400 K ®-f Z . 
^) «»tt(Sfi94l8KR) : & 1EJ Jb K ffl 7 t? 



?§B3¥1-138107(15) 

X & ) & I* U # & , ^o-fea/NVr-y 
& ± # 90" 0 # ft *c 5fi < X> S l± U tC 3$ 

£S 2ft 01121 

# U "V v if V25ffiifcS£. * ;U h * f f V 5 28 ft $ . 
J^Yfcfj5»70ffiit3S, iy;^J0.5ffl[it$©^fflc&S3KL. 

ift El tt £ Ji Ufc J: £*»fli8i: lTS-2i:^f 
3tflS#J22 

# U •> 5 *? VSOffiMS, * h # J/ U V20tgM35 
& #Hfcj£3fc3OtaSS0 iSfcc £8383 0, SS41±tc 
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